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(54) METHOD AND DEVICE FOR MANUFACTURING PATTERN 

PROBlSto BE SOLVED: To lower the manufacturing cost of a pattern by effectively 
Sing a resist material which is a solute and reducing the man-hour required for fix.ni 
the resist material to a pattern forming surface by depositing the ^ 
materials prepared by dissolving the resist material in a solvent to the pattern forming 

surface* and solidifying the drops, , . t Mt . ¥ 

SOLUTION: Fluidized materials 11-1ti prepared by dissolving a resist material m a solvent 
by the Inkjet method are applied to the pattern forming surface 100 of • Mpm* 
Jectrode film., Then the resist pattern 102 formed on the surface 100 » sol.d rfjd 
Namely a control circuit 5 heats the pattern 102 by supplying a control signal Sp to for 
S a solidifying device 6 The solidification is made with the purpose of improv.ng 
the adhesion between the pattern 102 and surface 100 by ^^^J^T^ 
Usually, heat treatment is used for the solidification. For performing the heat treatment 
the pattern 102 is irradiated with the high-energy laser light of an excjmer laser, etc or 
the light emitting from an excimer lamp, etc. It is also possible to use infrared rays or 
electromagnetic waves of microwaves, etc , for heating the pattern 102. 
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CLAIMS 



[KM Th. pattern manufacture approach characterized by havin E the process which makes *e drop of a fluid which dissolved in the 



solvent the resist ingredient which is the pattern manufacture approach for forming a resist pattern in a pattern formation side, and is a solute 
adhere to said pattern formation side 

[Claim 2] Said process is the pattern manufacture approach according to claim 1 made to adhere to said pattern formation side by making the 
drop of said fluid breathe out from an Inkjet type head, 

[Claim 3] Said process is the pattern manufacture approach according to claim 1 of changing the concentration of the resist ingredient in said 
fluid according to the conditions needed for said resist 

[Claim 4] Said process is the pattern manufacture approach according to claim 1 of changing the coating weight of said drop in per unit area of 
said pattern formation side according to the conditions needed for said resist 

[Claim 5] The coating weight of said drop is the pattern manufacture approach according to claim 4 controlled by the count of adhesion of said 
drop in per unit area of said pattern formation side 

[Claim 6] The coating weight of said drop is the pattern manufacture approach according to claim 4 controlled by the pitch between said drops 
made to adhere to said pattern formation side. 

[Claim 7] The coating weight of said drop is the pattern manufacture approach according to claim 4 controlled by the amount of said drop 
made to adhere at once. 

[Claim 8] Said fluid is the pattern manufacture approach according to claim 1 that viscosity is adjusted to 20 or less cp by 1 or more cp, by 
adjusting the class or the amount of solvents of solute concentration and a solvent 

[Ciaim 9] Said fluid is the pattern manufacture approach according to claim 1 that viscosity is adjusted to 4 or less cp by 2 or more cp, by 
adjusting the class or the amount of solvents of solute concentration and a solvent 

[Claim 10] Said fluid is the pattern manufacture approach according to claim 1 that the surface energy Is adjusted to 70 or less mN/m by 20 or 
more mN/m, by adjusting the class or the amount of solvents of solute concentration and a solvent 

[Claim 11] Said fluid is the pattern manufacture approach according to claim 1 that the surface energy is adjusted to 60 or less mN/m by 30 or 
more mN/m.. 

[Claim 12] Said fluid is the pattern manufacture approach according to claim 2 which the contact angle over the ingredient which constitutes 
said head nozzle side is 30 degrees or more, and is adjusted so that it may become 170 or less degrees by adjusting the class or the amount of 
solvents of solute concentration and a solvent 

[Claim 13] Said fluid is the pattern manufacture approach according to claim 2 which the contact angle over the ingredient which constitutes 
said head nozzle side is 35 degrees or more, and is adjusted so that it may become 65 or less degrees by adjusting the class or the amount of 
solvents of solute concentration and a solvent 

[Claim 14] The solute concentration in said fluid is the pattern manufacture approach according to claim 8 to 13 currently adjusted to tess 
than [ lOwtK] more than at0 01wt% 

[Claim 15] The solvent in said fluid is the pattern manufacture approach according to claim 1 constituted with one or more solvents among a 
glycerol, a diethylene glycol, a methanol, ethanol, water, 1 ,3-dimethyh2Hmidazofidinone (DM0, ethoxy ethanoL N N-dimethylformamide (DMF), 
N-methyl pyrrolidone (NMP), or the ethylene glycol system ether. 

[Claim 16] Said resist ingredient is the pattern manufacture approach according to claim 1 which is either among cinnamic^acid vinyl, novolak 
system resin, polyimide, or an epoxy system, 

[Claim 17] The pattern manufacture approach according to claim 1 further equipped with the process which is made to solidify the adhering 
drop and forms a resist pattern after the process to which the drop of said fluid is made to adhere, and the process which etches said pattern 
formation side in which said resist pattern was formed. 

[Claim 18] The Inkjet type head constituted by said pattern formation side possible [ adhesion ] in the drop of a fluid which dissolved in the 
solvent the resist ingredient which is a pattern manufacturing installation for forming a resist pattern in a pattern formation side, and is a 
solute, The transport device constituted possible [ modification of the relative position of said ink jet type head and said pattern formation 
side ], It has the control unit which controls the drive by the regurgitation and said driving gear of said fluid from said Inkjet type head, Said 
control unit By making the drop of said fluid adhere to said pattern formation side from the ink jet type head concerned, moving said Inkjet 
type head along the pattern formation field of arbitration by said transport device The pattern manufacturing installation characterized by being 
constituted possible [ formation of a resist pattern ]. 

[Claim 19] It is the pattern manufacturing installation according to claim 18 constituted possible [ modification of the concentration of the fluid 
which said ink jet type head is made to breathe out according to the conditions by which said contra! device is needed for said resist ] by 
constituting said ink jet type head possible [ the regurgitation ] alternatively in said fluid with which the concentration of a resist ingredient 
differs, 

[Claim 20] Said control device is a pattern manufacturing installation according to daim 18 constituted possible [ modification of the coating 
weight of said fluid made to adhere to said pattern formation side according to the conditions needed for said resist ], 

[Claim 21] Said control unit is a pattern manufacturing installation according to claim 20 which changes the coating weight of said fluid made to 
adhere to said pattern formation side by controlling the count of the regurgitation of said drop which per unit area of said pattern formation 
side is made to breathe out 

[Claim 22] Said control device is a pattern manufacturing installation according to claim 20 which changes the coating weight of said fluid by 
changing the pitch between the drops adhering to said pattern formation side, and making it adhere to said pattern formation side by controlling 
the regurgitation timing of said drop of said ink jet type head, and the bearer rate of said transport device 

[Claim 23] It is the pattern manufacturing installation according to claim 20 which said ink jet type head is constituted possible [ modification 
of the amount of drops of said fluid breathed out by per time 1 and changes the coating weight of said fluid made to adhere to said pattern 
formation side when said control device controls the amount of drops of said fluid which said ink jet type head is made to breathe out 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

starting the pattern formation to a substrate, especially us.ng an ink jet method etc 
Kiption of the Prior Art] The lithography method etc ™^ 

conventionally For example, fundamental down st, tTZrZZco. the sensitive material ceiled a resist, for sample on 
Japan Society for the Promotion of Science and pp 283 29X » th ,s r photoengraving process on the resist .s earned 

a silicon wafer is applied thinly, and the photo i mask according to the circu J ^ mask exposed> a deve ! 0 pment is 

out Subsequently, it exposes and the resist of the field where l.gh An ^not nte eptod^ it was what performs etching from on a 
performed and the resist pattern according to a _ circuit pattern* ^ ^ "oovf mentioned reference in spreading of a resist the 
resist pattern, removes silicon and fabricates silicon a S a J^,^™. 1 ^™ used For example, according to the spinner method, a 

iffiffi ksss. .^eks; riass a n d ^ . at s Pe ed. 

KLmCs) to be Solved by the invention] However in the re-form ^^-^^o^^^ 5 
arranging t to which a resist ingredient becomes ~ J^"^ ^ fidds used as the resist pattern of etching were very few. the 
[0004] That is. in the conventional resist method of application. ^ contro , ofa resist was also difficult There was 

resist ingredient had to be applied all over the .field wh.ch forms 1 but leaked on the occasion of 

also a problem that the resist ingredient which 95% or more ^ J£J£ ^ ^ especiai|y 

spreading turned to the background of a substrate etc "^"W"*?^^ spre P a ding. a mask, exposure, development, and unnecessary 
[0005] Moreover, by the conventional resist pattern formate ^J^J ""^red. and the man day had started And ingredients other 
resist removal, by the time it obtains a resist pattern, m ^J t "^^J^Z were a lso needed. When using screen-stencil and the blade 
than a resist - the amount of photo mask material requires a negativ film were also ^ ^ ^ ^ bejng ft> 

method, a certain amount of ingredient waste "*^I^!^bX conventional approach, it was obliged to the futility of an 
dyscontrol, the futility of a resist ingredient was £ ^ of . manufact urin E cost so that these things might show 

ingredient, and the increment in a man day. and had become the c au soot a *£P restricted to the materia! which has photosensitivity 

[0006] Furthermore, conventionally, since the resist needed to be exposed, the 

and selection of an ingredient was restricted , above-mentioned un-arranging entirely by using 

^r^trrn^ 

EL - Solving the Problem] That is, the 1 st technical problem o^i 

man day. and lowering a manufacturing cost by the £y ^nd owering a manufacturing cost by offering the concrete 

invention is aiming at futility of a resist ingredient and reduction , fa man day, a having to have photosensitivity and raising the selectivity 
alternative which adjusts the thickness of a resist. A resist " "^ b £^7 r £2^ resist locally.. A resist is removing constraint it 
of a resist by showing conditions for the ™^ for the 4th technical problem of *is nvenfon 

having to have photosensitivity and ra.smg the selectivity of a resist Dy snowi b p ^_ __ ajmin ^ rf a resfSt 

preparing a resist locally the 5th technical problem of manufacturing installation, 

ingredient and reduction of a man day. and bwenng a ™?J«^^ y *™ Lrwfecture approach for forming a resist pattern in a 

regurgitation is possible, even if it will be enough and the particle which is s MM» g m „ made to 

just a fluid as a whole Moreover, even if "pattern formation *£*"\^^£ G £^£ V ma y be fields on a film with flexibility- 
adhere regardless of concave convex any they are an 'j^^g^Jtf^ out from an InkJet type head to make it 
[001 1] As for the above-mentioned process, it is desirable by ma X" g .Hf tooroaches such as various print processes, are applicable as an 

impression of heat, you may be the method which makes a Jjmd breathe out ^ rf sdventg rf so|ute 

[0012] Moreover, viscosity needs to be adjusted to 20 or less ^J^^ 0 ^^ 3r d technical problem of the above it is because a 
concentration and a solvent as conditions required of a fluid by ""^^^^^ if viscosit y is lower than top. and is because the 
solid content content will become [ too little ] and membrane *^*^™J^JJ^m e high , if viscosity is higher than 20cp It is more 
smooth regurgitation will not be made but the blinding h 0 f k t because membrane formation nature is good and the 

desirable that viscosity is furthermore adjusted to 4 or less cp by 2 or more cp 

blinding frequency of a nozzle hole is low if it is the viscosity of tills range ^ a{Jjusting the class or the 

is desirable that surface energy is adjusted to 60 or ,e ^J^^^^j2^ according to a contact angle. By adjusting the class or 
[0014] Moreover, the adhesion of a fluid and a pattern format on s,d ^ can_ >» ingredient which constitutes said head nozzle side ,s 

the amount of solvents of solute concentration and a so Ivent ^^eo^lo Z ess degrees ft is because the wettability in the 
30 degrees or more, and the fluid needs to be adjusted so that * ™ V Jl°°™ If " " if a contact angle is smaller than 30 degrees, and is 
circumference of a nozzle hole will increase and the ^ «* regurgitation timing will become 

because the meniscus configuration in th. , * of £ nozzle t£ bihzed « ^ said head nozzle side especially 

001 5] Moreover, as for the solute concentration in a fluid. ^-JjJ ^^S^tmr^i, 0.01 artU and the regurgitation of a lot 

S^^^^ *- fluid is ™ de difficuSt " effectiveness ,s bad and 



UJ ?IVV WW . . - - 

solute concentration is larger than 10wt(s)ft 



[0016] For example, in invention which solves the 4th technical problem of the above, the solvent in a fluid is constituted by one or more 
solvents among a glycerol a diethylene glycol, a methanol. ethanoL water or 1 ,3-dimethyl-2Hmidazoljdinone (DMI), ethoxy ethanol. N N- 
dimethylformamide (DMF) r N-methyl pyrrolidone (NMP), or the ethylene glycol system ether. It is because the above-mentioned conditions can 
be satisfied by mixing these solvents The resist ingredient which rs a solvent again is either among cinnamsc~acid vinyl, novofak system resin, 
polyimide. or epoxy system resin. As long as it fulfills the above-mentioned conditions, of course and the resistance over the etchant at the 
time of etching Is fulfilled, ingredients other than these may be used. 

[0017] It consists of invention which solves the 2nd technical problem of the above so that the concentration of the resist ingredient in a fluid 
may be changed according to the conditions needed for a resist Moreover, the coating weight of the drop in per unit area of a pattern 
formation side may be changed As an approach to change the coating weight of a drop, control by the count of adhesion of the drop in per 
unit area of a pattern formation side, or it controls by the pitch between the drops made to adhere to a pattern formation side, or controls by 
the amount of the drop made to adhere at once 

[0018] Moreover, in this invention, it has further the process which is made to solidify the adhering drop and forms a resist pattern after the 
process to which the drop of a fluid is made to adhere, and the process which etches the pattern formation side in which the resist pattern 
was formed. Patterning of a substrate can be performed, if it combines with resist spreading of this Invention and these processes are 
processed. 

[0019] Invention which solves the 5th technical problem of the above Is a pattern manufacturing installation for forming a resist pattern in a 
pattern formation side, and is equipped with the following configurations. 

[0020] a) The ink jet type head constituted by the pattern formation side possible [ adhesion ] in the drop of a fluid which dissolved the resist 
ingredient which is a solute in the solvent (the injection method by air bubbles is sufficient also as a piezo jet type), 

[0021] b) The transport devices constituted possible [ modification of the relative position of an ink jet type head and a pattern formation 
side ] (a step motor, rotation-class leveling movement translator, etc.). 

[0022] c) The control units which control the drive by the regurgitation and driving gear of a fluid from an Inkjet type head (a computer, 
sequencer, etc). This control device is constituted possible [formation of a resist pattern ] by making the drop of a fluid adhere to a pattern 
formation side from the Inkjet type head concerned, moving an ink jet type head along the pattern formation field of arbitration by the 
transport device 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
(Explanation of a configuration) The block diagram of the pattern manufacturing installation used for drawing 1 with this operation gestalt is 
shown, This pattern formation equipment is equipped with the ink jet type heads 21 ~2n (n is the natural number of arbitration), Tanks 31 -3n, 
the transport device 4, and the control circuit 5 as shown in drawing 1 

[0024] Fluids 1 1 -™1n dissolve the salute whose each is a resist ingredient in a solvent, and are manufactured. Each fluids 1 1 "In are stored in 
Tanks 31~3n, respectively, and if the pressure of an ink jet type heads [ 21-2n ] pressurized room falls, each fluid will be supplied to the 
pressurized room of an Inkjet type head from a tank. 

[0025] As conditions required of each fluid, viscosity needs to be adjusted to 20 or less cp by 1 or more cp by adjusting the class or the 
amount of solvents of solute concentration and a solvent It is because a solid content content will become [ too little ] and membrane 
formation nature will worsen, if viscosity is lower than 1cp, and is because the smooth regurgitation will not be made but the blinding frequency 
of a nozzle hole will become high, if viscosity is higher than 20cp It is more desirable that viscosity is furthermore adjusted to 4 or less cp by 2 
or more cp It is because membrane formation nature is good and the blinding frequency of a nozzle hole is also low, if it is the viscosity of this 
range, 

[0026] Moreover, the drop of a fluid needs to adjust the surface energy to 70 or less rnN/m by 20 or more mN/m by adjusting the class or the 
amount of solvents of solute concentration and a solvent, It rs because the meniscus configuration in the tip of a nozzle is not stabilized, so 
control of discharge quantity or regurgitation timing will become difficult if the wettability in the circumference of a nozzle hole will increase if 
surface energy is lower than 20 mN/m, the flight deflection of a drop arises and surface energy is higher than 70 mN/m It is desirable that 
surface energy is adjusted to 60 or less mN/m by 30 or more mN/m., 

[0027] Moreover, the adhesion of a fluid and a pattern formation side can be measured according to a contact angle By adjusting the class or 
the amount of solvents of solute concentration and a solvent, the contact angle over a pattern formation side is 30 degrees or more, and the 
fluid needs to be adjusted so that it may become 170 or less degrees.. It is because the wettability in the circumference of a nozzle hole will 
increase and the flight deflection of a drop will arise, if a contact angle is smaller than 30 degrees, and since the meniscus configuration in the 
tip of a nozzle will not be stabilized if a contact angle is larger than 170 degrees, control of discharge quantity or regurgitation timing is difficult 
The contact angle especially over a pattern formation side is 35 degrees or more, and it is desirable to be adjusted so that it may become 65 
or less degrees. 

[0Q28] Moreover, as for the solute concentration in a fluid, it is desirable to be adjusted to less than [ 10wt% ] more than at 0.01 wtK. It is 
because the resist layer of sufficient thickness cannot be formed if salute concentration is lower than 0..01 wt(s}% + and the regurgitation of a lot 
of fluids is not carried out, so viscosity will be raised to the extent that the regurgitation of a fluid is made difficult if effectiveness is bad and 
solute concentration is larger than 10wt(s)%,. 

[0029] The example of a presentation of a resist ingredient (solute) and a solvent ts shown in Table 1 
[0030] 

[Table 1] t 
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[0031] In Table 1, if nonphotosensitivity polyimide has etching-proof nature, it ts usable from photosensitivity being unnecessary, and since it is 
possibility, the advantage of fluid-being easy toize is in DMF Moreover, since novolak system resin may not have a sensitization radical, 
synthetic cost not only becomes low, but it has the merit that the width of face of solvent selection spreads. Cinnamic-acid vinyl and epoxy 
system resin are also effective at the same reason 



[0032] Moreover. . g,ycero, and B .ethylene .lyco, that 
cyclohexanone are added to the above-menboned solute, a so vent '"^SoT-, ,"o« as it fulfills the above-mentioned conditions and the 

[ the regurgitation / a fluid ]. and ,t is enough, Flu,d 1x from tank Sx to : is the ™er ott rf d ft equipped one field of the 

head 2x due to one to one If an ink jet type head is the p,ezo jet method of for " equipped with the pi ezo electric crystal 

pressure room substrate equipped with two or more pressurized rojwj ^l^Z^Lloo^ corresponding to the pressurised 
component from which the piezoelectric ceram.c crystal was pmched by J^^^hefiSd rf another side of a pressure room substrate The 

breathed out from a nozzle hole. annlipd T method ] to the fluid other than the above- 

Howo.sr. It b.oom.s conditio th.t Md 1» do r»t to.™* h « l «= h „ d= z ,_ 2n „„,«„,. ,,-,„ „, e.oh fluid 

iHu.tr.Md Ths motor 41 i. «ftMb) X s*s* ^drtta ^J™' ySS^S^St^SfO, dirsotion of M, 1} possible 
hood 2x ..cording to the driving sign.! S* The motor M2 s oonsbMad by Y ™ > ' dev|o , ^ ich , h „ d conv , v .d i„ 

configuration to which both inkjetlype head 2x substrates 1 ™£"^ B J™^ m *r*tod memory, an interface circuitry, etc. When 
[0037] A control circuit 5 is equipped with CPU wh.ch ,s a compu ter ^para ^^^tS^^S^^f^ ^ roach ° fMs 
a control circuit 5 performs a predetermined program ma king ^ ^Th^Z ^o^when supplying the regurgitation signals Sh1-Shn to ink 
invention is constituted possible That is, in makmg the drop 10 ^ * ^^^^'t^^oTr 4?^«V«-lbl« C «Jf>f>hf of driving signals Sx or 
Jet type heads [ 21 -2n 3 either and moving the head concerned, it ,s constituted ^ motors * z ^ j s me monzed in the control circuit 
Sy ] Moreover, the pattern positional information which is data for spacing pattern fo ™ a *°" as a ' 

SThis information is" inputted by the user, or is analyzed ^.^^^J^S fading to t^ e drop 10 of a fluid, you may 
[0038] In addition, when making solidification perform from ink J at type h ead 2x ,n parallell ° ™ « equipment 6 is supplied from a 

have the solidification equipment 6 further Correspondmg to i 0 o tEe pattern formation side 100 are 

explained In each drawing, (a) shows the production process secfonal v«w of the substrate whch ^^^^^^ fiim is fermed in a 
of the substrate seen from the pattern formation s.de^ In ^ fbjawjng «« a s shown in 6&Ll1 thru/or drawing 7 . the pattern 

ayer 101 grade used as an etched layer on a substrate 1 A substrate ^^^tSaStoS The transparent electrode film 101 
stable thing, for example, glass, and a quartz in a predetermmed oonfiguraton ^««^ chemical ly 7 * *™ * an ingredient 

becomes an electrode for supplying electric field to liquid crystal etc "^^^^^^^^Z^ layer 101 uses various 
^^^S-^t^^ ttSZttSSS&S j! die coat method. This process is 
Z£Z^X£St coating equipment from the pattern manufacturing "n**^ 1 *^^ , ,_,„ whic h were applied to this 

Kr A rsrc= 

under the etchant used at an etching process { drampsA ). or ^etching cond *«™ . uflit {s2) For examp | e , it specifies by 

[0043] Subsequently, a user specifies the coating weight of a flu,d as regurgitation signal Sh 

the thickness of a resist layer to form A control Ci rcu,t 5 determines the drmn^ah :i S * ™™ V *^ Jhat , ^ jtch between the drops 
supplied to the ink jet type head 2 according to assignment of th.s ^^^^^ flufd 10 breathed out by 

of the fluid on the count and pattern formation s.de where a .drop , r^^ d J^^^'^^^ Ylmm specified by the user The 
per time from the Inkjet type head 2 and unit area ,. defined so ^^^^^^^^^ Ae regurgitation sienal Sh 
amount of drops of the fluid breathed out by pert.me can be controlled by the electrical p °^^^" rencB de p ende ncy in a volume 
added to Inkjet type record 2 head, when a piezo electric crystal Z^^TZV^rZrZ of the ink jet type head 2, 

sc a zi£^:^^^^^ St^rc L «. on . ^ formation * ^ 



drawing 8 (b), the target points P20-P27 are set up so that a pattern may be mostly formed along with a curve By the area pattern P3 
furthermore shown in drawing 8 (c), by making a head go. the target points P3G-P43 are set up so that a fluid can be applied to the whole field 

[0045] Based on the above-mentioned pattern positional information, a control circuit 5 reads starting point positional information, and 
conveys the Inkjet type head 2 to up to a starting point location (S3) Subsequently, the target point of one beyond is read and the 
regurgitation of a fluid is started by (54) and the regurgitation frequency of the drop 10 which was set up or was judged (S5) And conveyance 
of the ink jet type head 2 is started (S6).. If conveyance of the ink jet type head 2 is continued (S6) and a target coordinate is reached unless a 
target coordinate is reached (S7:NO) <S7:VES). the following target point wifl be set up further or it wilt be judged for a pattern whether it is 
termination (S9) As long as the pattern is continuing (S9:NO), the regurgitation of a fluid 10 and conveyance of a head are continued (S4-S7) 
If a pattern is completed, it will be inspected whether there is any pattern to which a fluid shoufd be made to adhere otherwise (S10). When 
there are other patterns, formation of (S10:YES) and its pattern is performed (S3 - S9). 

[0046] Of the above processing, the resist pattern 102 the fluid 10 carried out [ the resist pattern ] optimum dose adhesion is formed on the 
pattern formation side 100 A total of four patterns are formed in drawing 4 (b). Pattern formation is carried out so that the round trip of the 
ink jet type head 2 may be repeated in the case of the pattern which is not a line, or a pattern with wide width of face and it may become 
desired width of face 

[0047] Solidification process ( drawin g 5 ) : A solidification process is a process which solidifies the resist pattern 102 formed on the pattern 
formation side 100 A control circuit 5 supplies a control signal Sp to a solidification equipment 6 t and heats a resist pattern 102. Solidification 
evaporates a solvent component and aims at raising adhesion with a pattern formation side. Usually, heat-treatment is common, It is not 
necessary to divide into prebaking (predrying) and postbake like before, and to process, and a solvent component can be evaporated at a 
stretch and adhesion can be raised. In order to heat-treat, high energy laser beams, such as excimer laser, are irradiated, or an excimer lamp 
etc., is irradiated Moreover, electromagnetic waves, such as infrared radiation and microwave, may be supplied and heated Moreover, a 
substrate may be taken out from this pattern manufacturing installation, and you may heat directly with an electric furnace etc. As 
solidification, the chemical preparation other than heat-treatment is applicable That is, it is the approach of depositing a solid compound and 
using as a pattern by applying to a pattern in piles a resist ingredient and a compound which triggers a chemical reaction by the Inkjet method., 
fn addition, it may carry out irradiating a faser beam one by one etc.. to the resist pattern with which the adhesion activity ended in parallel to 
the adhesion activity of a fluid, and solidification may be performed. Of the above solidification, the resist pattern 102 which the resist 
ingredient solidified is formed. If this processing finishes, even if it will lean a substrate 1, a pattern does not collapse. 

[0048] Etching processing ( drawing 6 ) : An etching process is a process which performs etching from on a resist pattern 102, and etches the 
etched layer 101 into the configuration of a resist pattern. According to the ingredient of an etched layer, the well-known etching methods, 
such as wet etching and dry etching, are applied to the etching approach For example, if a transparent electrode is etched, fluoric acid etc. will 
be used for etchant. The transparent electrode film 101 is removed by this etching process as a resist pattern 1Q2-. 

[0049] Removal process ( drawing 7 ) : A removal process is a process which removes the resist pattern which became unnecessary from the 
substrate which etching ended. Since a resist pattern 102 is unnecessary if etching finishes, a solvent which melts a resist ingredient removes 
a resist pattern For example, it is immersed in strong acid, such as a remover [ which uses as a principal component the phenol heated from 
120 degrees C to 130 degrees C, and the organic solvent of a halogen system ], heat concentrated-sulfuric-acid, fuming-nitric-acid. and 
sulfuric-acid-hydrogen peroxide, and exfoliates.. 

[0050] Since a resist ingredient can be locally prepared with an Inkjet method according to this operation gestalt as mentioned above, there is 
little waste of a resist ingredient Moreover, since the coating weight of a resist ingredient is controllable per drop, a resist ingredient is not 
used superfluously Since a resist ingredient does not furthermore need to be photosensitivity, it is also possible to use the ingredient which 
was not able to be used conventionally as a resist ingredient, 

[0051] (Other modifications) it is not based on the above-mentioned operation gestalt, but this invention can be deformed and applied to 
versatility For example, although patterning of the transparent electrode film was carried out to substrates, such as glass, at the above- 
mentioned process, this invention can be applied to all the pattern formation conventionally formed with iithography, without adhering to this. 
For example, it can form by applying to patterning of the substrate which lays discrete part, or a semiconductor circuit, without taking semi- 
conductors, such as an assembly substrate, IC, and LSI, and a low manufacturing cost taking complicated production control with a small 
facility. The pattern furthermore formed in a pattern formation side may be formed In a pattern formation side not onfy for an electrical circuit 
but for the mechanical ******•»[ again ] purpose It Is because the advantage of the ink jet method that a detailed pattern can be easily farmed 
with a cheap facility can be made to enjoy as It is For example, it is applicable also to the alphabetic character formation using the special 
ingredient which was being conventionally performed with the airline printer 

[0052] Moreover, surface treatment processing may be beforehand performed to a pattern formation side before the regurgitation of the fluid 
by the above-mentioned Inkjet method,, The adhesion of a fluid improves by surface treatment, For example, well-known various approaches, 
such as the approach to which a reverse spatter is applied with the approach of applying a silane coupling agent according to the existence of 
the polar molecule of a fluid as processing which carries out surface treatment so that a pattern formation side may be equipped with 
compatibility, an argon, etc r corona discharge treatment plasma treatment, UV irradiation processing, ozonization, and cleaning processing, are 
applied. When a fluid does not contain a polar molecule, well-known various approaches, such as the approach to which a reverse spatter is 
applied with the approach of forming porous membrane, such as the approach and aluminum oxide which apply a silane coupling agent, and a 
silica, an argon, etc., corona discharge treatment, plasma treatment UV irradiation processing, ozonization, and cleaning processing, can be 
applied, 
[0053] 

[Effect of the Invention] Since it had the process which prepares a resist locally according to this invention, compared with the case where 
lose the futility of a resist ingredient and it carries out by the lithography method, a man day can be reduced sharply, and, thereby, a 
manufacturing cost can be lowered. 

[0054] Since the concrete alternative which adjusts the thickness of a resist was shown according to this invention, by thinking about the 
approach that it is most suitable out of these approaches, futility of a resist ingredient and reduction of a man day can be aimed at, and a 
manufacturing cost can be lowered. 

[0055] Since the conditions of the fluid for preparing a resist locally were shown according to this invention, if it is the range which fulfills this 
condition, it becomes usable as a resist and a limit of resist selection can be expanded 

[0056] According to this invention, the room of the resist selection in a user is expandable by showing the presentation for preparing a resist 
locally concretely 

[0057] according to this invention, a resist is prepared locally — this — ** — since the made manufacturing installation was offered, if resist 
formation is performed using this equipment futility of a resist ingredient and reduction of a man day can be aimed at and a manufacturing 
cost can be lowered 
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adhesion film formation process at the time of using adhesives 
[Drawing 8] It is the explanatory view of pattern positional information 
[Description of Notations] 
1 — Substrate 

2, 2x, 21 -2n — Inkjet type head 

3, 3x, 31-3n — Processor 

4 — Transport device 

5 — Control circuit 

6 — Solidification equipment 

1x, 1 1-1 n — Fluid (pattern formation ingredient) 

100 — Pattern formation side 

101 — Transparent electrode film 

102 — Resist pattern 
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